gococcus has a predilection for the meninges, Bacillus diphtherioe for the mucous membrane of the throat, Bacillus typhosus for lymphoid tissue, the pneumococcus for the lungs, and Bacillus pertussis for the tracheal mucous membrane. But that different strains of the same organism should possess distinct localizing power and should vary consistently in their selective action is not generally accepted.
Since Rosenow (1) put forward this theory in 1915, there has been a great deal of discussion on the subject and widely divergent views have been expressed. This observer claims that streptococci, in particular, possess the power of elective localization and has attempted to substantiate his statements by animal experiments on a large scale. He maintains that (1) streptococci isolated from gastric ulcer, appendicitis, cholecystitis, endocarditis, myositis, and neuritis when injected into animals tend to produce lesions similar both in location and in kind to those from which they were originally obtained; (2) this power of selective action is lost sooner or later upon subculture of the organism on artificial media. It was with a view to determine just how far these observations could be confirmed that the present work was undertaken.
In 1914 Rosenow published his newer methods of investigating the bacteriology of various diseases (2), giving his technique for obtaining cultures from diseased tissues and from foci of infection. In 1915 his paper (1) appeared demonstrating the streptococcus as an etiologic factor in nine diseases, showing that the organism could be obtained in pure culture from the lesions and from foci of infection in patients, that when these organisms were injected into animals they localized and produced a higher percentage of lesions in the organs corresponding to those 37 affected in the patients than in those not so affected, and that this power is lost in a short time when the organism is grown on artificial media. The site of localization is shown to be changed by animal passages and this he associates with a corresponding increase of virulence. Since then he and his colleagues have claimed an elective affinity of streptococci for the ovaries (3) in ovaritis, for the ganglia and posterior roots in herpes zoster (4), for the nerve trunk, muscles, and periosteum in facial neuralgia due to an alveolar abscess (5), for the gall bladder in cholecystitis (6, 7)~ and in an extensive review of gastric and duodenal ulcer (8) he has concluded that streptococci from gastric ulcers and from foci of infection in these cases have a selective affinity for the gastric mucosa, while streptococci from duodenal ulcers produce in rabbits ulcers in the duodenum more frequently than in the stomach. Oftedal (9) found evidence of elective localization of streptococci isolated from the sputum of patients with bronchial asthma, in the bronchi and lungs of rabbits. Irons, Brown, and Nadier (10) stated that a streptococcus isolated from the tear sac of a patient suffering from iridocyclitis produced iridocyc]itis in rabbits. On the other hand, Henrici (11) found that rheumatic lesions in rabbits are produced in equal proportions by both hemolytic and non-hemolytlc streptococci, and he does not recognize any class of streptococcus as specific for rheumatic fever. He also found after using fifty-three strains that carbohydrate fermentation tests are of no significance from the standpoint of tissue localization. Moody (12) found that streptococci from chronic alveolar abscesses in patients with arthritis produce in rabbits most lesions in the joints, and that streptococci from the same sources in patients who have lesions other than arthritis and in patients who have no other ailment, prodflce most lesions in the stomach. Celler and Thalhlmer (13) state that intravenous inoculation of streptococci, isolated from cases of gastric ulcer, yielded gastric lesions in 13.3 per cent.
EXJ?ER~ENTAL.
In the work here reported strains of Streptococcus viridans only were used. The plan followed was to use each culture of streptococcus immediately upon isolation. The reason for this, of course, is that it is claimed (1) that strains of streptococci lose their special localizing power if subcultured. In some instances the strains were used as isolated and again after several subcultures had been made. It frequently happens, however, that it is impossible for some reason to try out a strain at once, but in these cases the fact is indicated in the reports. The number of rabbits used for the first inoculation was usually three, but this als0 was not strictly adhered to because of circumstances which we could not control. The organisms were obtained from many different sources and from patients suffering from a diversity of ailments, in an endeavor to make the series as comprehensive as possible.
Technique.
The strains of streptococci employed ill these experiments were obtained by recognized methods of bacteriological procedure. In cases of endocarditis the technique of blood culture was that described in 1916 (14), while in the instances ill which the affected valves were cultured, the tissues were treated after the manner described by Rosenow (2). This was also carried out in culturing appendices, gall bladders, and other tissues. Cultures from the tonsils were obtained by expressing the cheesy material and other debris from the tonsillar crypts after swabbing the surface with sterile gauze. Extirpated tonsils were washed in sterile saline solution, then carefully opened, and material from the depths was cultured.
Abscesses at the apices of teeth were cultured in the dentist's office or at the dental clinic at the hospital. After swabbing the area of operation with 2 per cent iodine, the tooth was extracted with great care to prevent contamination, and cultures were taken from the apex. Sometimes the tooth was broken open and cultures of Streptococcus viridans were obtained from the pulp. The technique in connection with cases of pyorrhea alveolaris was simple and effective. Preparation of the area was carried out as described and a fine capillary pipette with bulb attached inserted between the tooth and the gum. The point can usually be thrust to quite a depth and the bulb is never released until the point is at the bottom of the pocket. In these cases Streptococcus viridans in pure culture results in nearly every instance.
Rabbits about 8 to 12 weeks old were used, and were inoculated intravenously, in the marginal ear vein. The preparation of the cultures for inoculation is described in a previous communication (14). The doses were large but not sufficient to cause immediate or very early death, except in a few instances. The average time elapsing between the date of inoculation and that of postmortem examination was 3 to 4 days. Postmortem examination was performed upon the animals immediately following their death. Many were chloroformed and examined 48 and 72 hours after inoculation. Sections of all the important organs were cut add suitably stained and these aided materially in the search for lesions.
It is convenient to divide the results into four parts according to the origin of the organism studied. Organisms Isolated from Infected Appendices.--These organisms were obtained from the serosa or the wall of the appendix, the adjacent lymph glands, and two or three strains from the lumen or from pus in a localized appendical abscess were used after it had been shown that they did not ferment mannite.
Organisms Isolated from the Gall Bladder--We laid little emphasis on whether the organism was obtained from the contents, the mucosa, or from the wall, believing that when a streptococcus is obtained in pure culture from any of these sites and no other organism is found, that it is the cause of the lesion and is useful for experimental work. Organisms Isolated from the Tonsils.--In these cases the tonsils selected were those clinically known to be diseased and regarded as a probable focus of infection in patients suffering from various ailments. We avoided mouth contamination by culturing after removal and used only pure cultures of streptococci obtained from the deep tonsillar tissue.
LOCALIZATION OF STREPTOCOCCUS VIRIDANS

Organisms from Blind Apical Abscesses and Pyorrheal Pockets.-
As in the case of infected tonsils, the cases selected were believed to have loci of infection in these areas and only pure cultures of streptococci were used. Allowance was also made for the age of the strain used, and again four classes were made: (1) direct culture; (2) organisms of first, second, or third subcultures; (3) organisms older than the third subculture; (4) organisms after animal passage.
Appendix (Table/) .--Strains used 12. Animals used 39.
It will be noted that the largest percentage of lesions is found in the myocardium. Next come joints and endocardium. No lesions are found in the gall bladder or the intestine. When the strain is young the lesions in the appendix are as frequent as in the endocardium and more frequent in the stomach than in the appendix. Later none are found in the stomach or appendix, while there are more in the endocardium.
Gall Bladder (Table// ).--Strains used 4. Animals used 16.
Here joints are first, followed by myocardium and by endocardium and stomach, with an equal percentage of lesions in each of the two latter. Mter animal passage no lesions are produced in the gall bladder, but are observed in the muscles and joints.
Tonsils (Table III) .--Stralns used 5. Animals used 14.
Although the lesions in the heart are most frequent, there is a wider variation of organs showing a high percentage of lesions than is found in strains from gall bladder or appendix. (Table IV) .--Strains used 9. Animals used 20.
Tooth Abscesses and Pyorrhea
Again although the largest percentage of lesions is in the heart, there is a wide variation of organs attacked.
Taking our results "in toto, regardless of the origin or age of the strain, we find most lesions in the myocardium, followed closely by the endocardium and joints.
DISCUSSION.
The lesions which we observed were both gross and microscopic; ulceration of the stomach, vegetations on the endocardium, turbid fluid in the joints, and hemorrhage on the mucous and serous surfaces being typical of the former,, while the latter may conveniently be discussed under three types.
Hemorrhage.--Besides those observed in the gross and verified by microscopic examination, we frequently found areas of hemorrhage, not visible to the naked eye, which were quite extensive microscopically and which showed no leukocytic reaction around the margin of the hemorrhage. The agency by which this lesion is brought about is in all probability a minute bacterial embolus which lodges in the vessel, invading and weakening the wall and thus leading to rupture. Although there may be no reaction around the margin of the hemorrhage we have seen it around these vessels.
Bacterial Emboli.--Frequently in examining sections of tissue involved, one encounters a picture with the following characteristics: Small masses of bacteria, bacterial emboli, are seen, which may be distinctly in a small vessel or which may have no apparent relation to one. Sometimes the embolus forms the nucleus of a microscopic abscess and again there is 11o apparent cellular reaction. It is possible that these are different pictures of one process and that distal to the vessel blocked by an embolus and surrounded by leukocytes there may be an area of hemorrhage. Serial sections would be necessary to decide this question (Figs. 1 and 2) .
Areas of Leukocytic lnfiltration.--This is perhaps the most common type of lesion and occurs in all organs (Fig. 3) . The cells are mostly lymphocytes with usually a few polymorphonuclears scattered throughout. Such areas occur around blood vessels which are appaxenfly normal, around masses of bacteria, and sometimes without apparent relation to either but in relation to an area of necrosis or degeneration of parenchymal cells (Fig. 4) .
Although our results on the whole do not favor the idea of elective localization, a few individual strains produced some evidence which is worth recording.
Strain A 16.153 was a Streptococcus viridans obtained from an appendix abscess. The second subculture was injected into Rabbit 1, which soon afterwards commenced to be restless and irritable. In 30 hours the rabbit had convulsions which were repeated at intervals for the next 10 hours, when it died. The autopsy showed hemorrhages in the cortex of the brain.
Rabbit 2 had a similar injection, showed the same early restlessness, had convulsions in 30 hours,, died in 36 hours, and had fine hemorrhages in the cortex of the brain.
Rabbit 3 was injected with the streptococcus recovered at autopsy from the heart's blood of Rabbit 2. At precisely the same hour as before the rabbit had convulsions followed by paraplegia. The patellar reflexes were increased. In 36 hours it was chloroformed and autopsy revealed a diffuse hemorrhage covering two segments in the lower dorsal region of the cord.
Rabbit 4 was injected with the original strain after 3 weeks of laboratory subculturing. On the 7th day it was found to have paraplegia and was chloroformed. The autopsy showed a diffuse hemorrhage with softening in the sacral enlargement of the cord.
Mter further subculture for 10 days the strain produced lesions in the heart and joints only, and, after five animal passages, failed to regain its virulence for the nervous system. Why a streptococcus causing appendicitis in a patient should in this one instance so persistently attack the nervous system we are unable to explain.
Strain D. C. 3, a Streptococcus viriclans from an alveolar abscess, produced focal glomernlar nephritis in each of three rabbits. Many of the glomeruli contained masses of bacteria with surrounding degeneration and leukocyte infiltration. O~her similar instances occur in our records.
Such evidence as this seems to us to support the idea that there may be a tendency for a strain of streptococcus to localize in a certain tissue peculiar for that strain but without relation to its origin.
CONCLUSIONS.
The results of our experiments do not substantiate in full the theory of the power of selective action of Streptococcus viridans.
A few strains showed a remarkable constancy in location and type of lesion, but these strains were greatly in the minority.
The location of the lesions in animals seemed to bear no relation to the origin of the organism or to the lesions produced by it in the patient from which the strain was obtained.
Streptococcus viridans, regardless of site of origin in the patient, produced most lesions in the heart and joints. 
